the helpful functions for security staffs of the power plants. The intruder detection works well only for a stable camera, however, it can't work during camera's rotation.
This paper proposes a high-speed detection method of intruders from image sequences that are taken by a rotating camera. In the beginning, we set three preconditions for the surveillance camera. The rotation speed of the camera is constant and slower than walking speed of intruders. Moving objects are only walking intruders in the scenes. The vertical and horizontal pixel-sizes of intruders in the scenes are known in advance.
Our detection method is composed of next two steps (see Fig.1 ). At first, it detects moving areas including the walking intruders in the pre-process. Then, in the intruder detection, it classifies the moving areas into two groups by pattern recognition technique: one group is the target object and another is background.
In the pre-process, we can't use a general pre-process technique such as simple background subtraction, because each image has different background. In those images, the walking intruder has movements different from surrounded background area at his body, arms and legs. In our pre-process, we use these features to detect moving areas. At first, it calculates local movement of an image. Then, every moving area that has movement different from immediate surrounding areas is selected. Next, the selected areas are integrated by the pixel-sizes of intruders. Finally, the integrated areas until top five, which have big movements, are selected as moving area of intruders. Detection examples of the moving areas at the pre-process are shown in Fig.2 .
In the intruder detection by pattern recognition, we use existing machine learning techniques such as Support Vector Machine (1) or
Boosting. In the experiment of this paper, we use the Viola-Jones detection (2) that utilizes AdaBoost as one of the Boosting techniques.
For the moving area detection, we make comparison between our method and existing two methods that are able to detect moving objects in real-time. One is a Block Matching (BM) based-method and the other is Motion History Image (MHI) based-method (3) . The processing speeds of the three methods are shown in Fig.3 . Our method is the best performance in response times among them. The frame rate of the moving area detection is 67.2 frame par second (fps) and the total frame rate that includes the pattern recognition of the intruder detection is 33.9 fps at images of 360×240 pixels. The processing speed is five times faster than only the pattern recognition detection.
Finally, the proposed method is tested by virtual scenes that are synthesized pedestrian images and a panorama image of electric facilities. We changed the moving speed of the background and intruders in the virtual scenes. The experimental results shows that the intruders are detected by the proposed method from the virtual scenes.
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